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Differential electrochemical mass spectrometry (DEMS) was used to establish the Elemental analyses (EA) were obtained in a Thermo FlashEA 1112 analyzer.
87
N2 adsorption-desorption isotherms were measured at -196 ºC using a single point method at P/P0 = 0.99. The mesopore volume (Vmeso) and average pore sizes 91 (Dp) were obtained from the analysis of the desorption branch of the N2 isotherm using 92 the Barrett, Joyner and Halenda method.
93
XPS spectra were performed in an ESCAPlus OMICRON system operating at 94 150 W (15 mA, 10 kV) using a non-monochromatized MgKα (1253.6 eV) anode [6, 7] .
95
X-ray diffraction (XRD) patterns of the materials were recorded using a Bruker
96
AXS D8 Advance diffractometer with a θ-θ configuration and Cu Kα radiation.
97
Transmission electron microscopy (TEM) micrographs of the carbons were 
Preparation of working electrodes
100
Gas diffusion electrodes (GDEs) were used as working electrodes (7 mm of 101 diameter). The working electrodes were prepared depositing a layer of the carbon 102 catalyst ink onto one side of a commercial gas diffusion layer (GDL), provided by E-103 TEK, which consists on a carbon cloth with a microporous carbon layer onto one side 104 with a Teflon content of 20%. The total thickness of the GDL is about 250 μm.
105
Catalyst inks were prepared by mixing 2 mg of carbon, 12 µL of Nafion 
Cyclic voltammetry (CV) and mass spectrometric cyclic voltammetry (MSCV)
147 Figure 1 shows the blank cyclic voltammograms (BCVs) for both carbon-based (Table 1 ). (Table 1) , as can be seen in the increase of the quinone/hydroquinone redox pair 184 at ca. 0.35 V (Figure 1 ), which are considered proton-binding sites. These basic sites 185 tend to accept protons in the acid media, increasing the local pH. Therefore, a higher surface acidity is expected at Vulcan in comparison to VulcanO in highly acidic media.
187
In spite of this, an easy and accurate way to obtain surface acidity degree at carbon-188 based materials is quite challenging.
189
The potential at the electrode surface (E) is directly related to the proton it is conceivable in a very facile way to achieve the difference of surface acidity (pH = to monitor the hydrogen evolution reaction at both carbon surfaces in 0.5 M H2SO4.
208
Interestingly, the HER was influenced by the surface oxygen-containing groups, being the onset potential around 0.2 V more negative in the oxidized carbon. consequently, a shift in the onset potential for the HER was recorded.
217
Finally, the proposed methodology to estimate the difference in surface acidity 218 of materials takes into account the role of the surrounding media on the surface 219 interactions, which is an important issue to consider in the design of catalysts.
220
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